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Sex, Lies, and Fireflies 

Melissa Blouin 

Along with butterflies and ladybugs, the firefly is on 
the short list of insects that humans find aesthetically 
pleasing. But what’s the real story behind their beau- 
tiful flashing? The author assures us that it’s nothing 
so benign as providing “a thousand points of light.” 


The Guam Rail: A Second Chance for Survival 
Robin Meadows 

The brown tree snake’s invasion of Guam has been 
nothing less than an ecological Sherman’s March, 
with the reptiles decimating populations of birds, 
bats, and lizards. But, thanks to an ambitious breed- 
ing and relocation program, there is new hope for 
one of the island’s endangered birds. 


Beach Master: A Decade in the Life of an Elephant Seal 
Mary K. Miller 

Among northern elephant seals, the battle to breed is 
the only game in town. A look at the life of a “beach 
master” shows us what separates the men from the 
boys and the champions from the mere contenders. 
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1991 In Review 


In 1991, after several years of assessment and planning for the future, and consolidat- 
ing and building on past successes, Friends of the National Zoo emerged a revitalized, 
dynamic organization. As a result, FONZ is newly confident its present and future ini- 
tiatives will achieve great things—for the Zoo, for its members, for the entire commu- 
nity, and, indeed, for the preservation of life on earth. 

Never before have FONZ and the National Zoo enjoyed such a symbiotic relation- 
ship, working together to reach mutually desired goals. FONZ’s diverse departments 
also came together to support common objectives and to make things work. And in 
1991, FONZ made a concerted effort to reach out and involve local and national cor- 
porations, fellow conservation organizations, and members of our diverse local com- 
munity—from homeless children to civic leaders—in FONZ and Zoo programs. 

The results of this effort are reflected in the success of FONZ’s many programs, but 
perhaps most significantly in the overwhelming success of National ZooFari 1991. 
With incredible volunteer, community, and corporate support, ZooFari netted 
$155,000 for cat conservation, Amazonia, and other BioPark programs at the Zoo, 
an increase in proceeds of 48 percent over 1990’s event. 

FONZ also made great strides in its recycling programs. Working with the 
Reynolds Aluminum Recycling Company on the “Be Nice, Twice” program, FONZ 
both encouraged recycling of aluminum at the Zoo and raised some $2,500 for Zoo 
conservation programs. FONZ also introduced recyclable beverage cups in its food 
outlets, began recycling corrugated cardboard, and continued to recycle office paper 
and increase the use of recycled paper. 

In 1991, FONZ renewed its commitment to children and young people by launch- 
ing two new programs: The SuperZoodle Kids’ Club, with special benefits for chil- 
dren between the ages of two and 12, and the Conservation Club, an action-oriented 
program for teenagers. FONZ also expanded its classes and workshops for children, 
as well as its summer “Zoo Olympics” program for young people in the District of 
Columbia. 

In 1991 there was a tremendous improvement in FONZ’s services for visitors. 
Most significant was the long-awaited renovation of the Mane Restaurant, which cre- 
ated a more pleasant environment for dining, improved service, and allowed us to of- 
fer healthier and more diverse menu items. 

Overall, FONZ revenues were down this year, a result of the nationwide recession 
and a decrease in tourism. Despite this, FONZ contributed about $550,000 to sup- 
port more than 54 Zoo research, conservation, and education programs. FONZ vol- 
unteers also came through, providing services to the Zoo worth nearly $1 million. 

For the last four years, it has been my distinct honor and privilege to serve as your 
President. These have been enjoyable years of great challenge, stimulating learning, 
and delightful experience. I cannot believe any FONZ President has been blessed with 
a more committed group of officers, directors, volunteers, staff, and Zoo colleagues. 
To all of them I offer my heartfelt thanks. 

I leave this post knowing that FONZ is in good hands and confident that under our 
new leadership FONZ will reach new heights. After all, that is what friends are for. 


Fol ho ll 


George A. Didden, III 
President, 1987-1991 


To receive a copy of the complete 1991 Annual Report, please write: FONZ Annual 
Report, Friends of the National Zoo, Washington, D.C. 20008, or call 202.674.4960. 
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| eee fluorescent flashes of green and yellow punc- : 
tuate the twilight air when fireflies appear to mark the 


7 return of warm weather. Many people remember chasing 


the erratic points of light through meadows as children. - 


Others recall quiet evenings when they watched the sun- 


light fade i into dusk and the sparks of bright color seemed 


: to dance j in time to the hum of crickets and cicadas. 

: Most people, however, know nothing of the story be- 
hind the bright lights. Even the name “firefly” deceives 
: the unsuspecting appreciator of this tiny bug’s display: 
Fireflies. belong to the beetle family (order Coleoptera), 


: and their light produces no heat. Some flightless females 
- sport brightly lit segments that have earned them the 


5 name “glowworms,” and they display their light from | 


the ground. People also call fireflies “lighening bugs” i 


some parts of the United States. 


- Fireflies’ flashy signals contain a host of messages hee 
range from warning signs to sexual invitations, depend- . 
ing 1 upon whether they aim their advertisements afta 


] predator or another firefly. Furthermore, some fireflies : 


trick other firefly species for their ¢ own predatory Purpos- 


— : es by mimicking their flashes. 
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A Photuris female dining on a male firefly. 


A Anat of pulses of the species Phan pennsylvanica, 


(Both oe Dan ee 


The light that fireflies communicate 
with comes from two sources: A substance 
called luciferin reacts with the enzyme lu- 
ciferase, and these interact with oxygen to 
form a bioluminescent compound, a sub- 
stance that emits light. Fireflies produce 
this light very efficiently—about 98 per- 
cent of the energy from the reaction ap- 
pears as light, as opposed to three percent 
of the energy in a light bulb—but so far 
scientists have not found a way to repro- 
duce their light in mass quantities. Chil- 
dren who catch fireflies and put them in a 
jar to make a living “firefly lamp” would 
need about 25,000 fireflies, all flashing 
synchronously. 


Flashing in Unison 

Although that sounds improbable, the 
males of some species of fireflies in the 
genus Pteroptyx of Southeast Asia do flash 
synchronously, starting out with random 
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flashes and eventually blinking on and off 
in unison like an enormous, decorated tree. 
Joy Adamson described another type of 
synchrony in an African species of firefly in 
her book Living Free, as “. . . a green belt 
of light, some ten feet wide, formed by 
thousands upon thousands of fireflies 
whose green phosphorescence bridges the 
shoulder-high grass. The fluorescent band 
composed of these tiny organisms lights up 
and goes out with a precision that is per- 
fectly synchronized, and one is left won- 
dering what means of communication they 
possess which enables them to coordinate 
their shining as though controlled by a me- 
chanical device.” 

Scientists who study this behavior believe 
that each firefly’s light pulses to the light of 
fireflies within its sight and continually 
readjusts so that it maintains synchrony 
with the rest of the flashers. They compare 
this phenomenon with other synchronous 


A Photuris female dining on a Photinus male that she has attracted with false mating signals. (James E. Lloyd) 


An orb-weaving spider with captured 
firefly. (Dan Schneider) 


biological events, like cells that control the 
heartbeat, and the chirps of crickets. 

Most scientists believe that synchronous 
flashing represents a male mating strategy, 
but they differ in their theories as to how 
synchrony is advantageous to individual 
males or to the females they are trying to 
attract. Some think male fireflies gain an 
edge by synchronizing because then they 
can easily spot the asynchronous flashing 


of females. Others believe the synchrony 
must provide some sort of competition for 
the male fireflies, in which one male flash- 
es brighter than another to woo a female, 
or one male increases his chances of win- 
ning a mate by synchronizing with the fly 
next door. 


The Point of the Light 

Of around 2,000 species of fireflies in the 
world, approximately 136 live in the Unit- 
ed States, and most of these brightly lit 
beetles flash randomly, not synchronously 
like their Southeast Asian counterparts. 
Firefly enthusiasts can distinguish different 
species by the color and pattern of their 
flashes as the males hover in the air, hop- 
ing to spot a female’s reply on the ground. 
The flashy display the fireflies put on serves 
more than one purpose: When one species 
inhabits an area they use the flash to avoid 
predators and to pass on their genes. 

A firefly’s body contains potent steroids 
called bufadienolides that interact violent- 
ly with the vertebrate digestive tract when 
eaten. Birds that try to eat fireflies rapidly 
fall ill and vomit. The next time these ani- 
mals encounter a flashing bug, they recall 
the “firefly flu” they got from the last one 
and avoid eating it. The bright beacon 
serves aS a neon warning sign to the birds: 
Don’t eat! 

The shiny lights also provide a form of 
communication in the firefly singles’ bar. 
Males usually begin flashing at twilight, 
warming up while perched on leaves and 
flying into the air after dusk falls. In most 
species, the female fireflies don’t fly: They 
remain in burrows until dusk and emerge 


Capturing and observing fireflies in a jar remains an important childhood activity. 


(Yellow streaks are from firefly light reflected on the jar.) (Dan Schneider) 


to return glowing calls to the flashing suit- 
ors in the sky. If a female fails to attract a 
mate, she returns to her burrow to wait 
for another evening in the mating game. If 
she finds a mate, she returns to her bur- 
row after copulation and later lays her 
eggs on the underside of a leaf. 

The hundred or so glowing eggs hatch 
about two weeks after the female lays 
them. During the remaining warm 
months, the larvae feed on snails, slugs, 
and other insect larvae by injecting them 
with a strong poison that liquefies their in- 
sides and then sipping on the bug-gut 
cocktail. When winter arrives, the larvae 
seek shelter in the soil, growing to full size 
by late spring. 

These larvae then enter the pupal stage, 
the transition from larva to adult, in 


which they become inactive and stop eat- 
ing for about two weeks. When they 
emerge, they have transformed into fully 
grown adults. The adults live for only a 
few weeks, and in most species the adults 
eat nothing throughout their brief lives. 

Males seem to greatly outnumber fe- 
males (sometimes 50 to one), and because 
females only mate once in their lifetime, 
the males face heavy competition in their 
race to find a mate. Entomologist James 
E. Lloyd of the University of Florida, 
Gainesville, estimates that the average 
male flies seven evenings before encoun- 
tering a mate, and that most males sur- 
vive about that length of time. “It’s a 
risky operation—they’re flying around af- 
ter dark with rainstorms and spider 
webs,” he says. 


The shiny lights also provide a form of communication in the firefly sin- 


eles’ bar. Males usually begin flashing at twilight, warming up while 


perched on leaves and flying into the air after dusk falls. In most species, 


the female fireflies don’t fly: They remain in burrows until dusk and emerge 


to return glowing calls to the flashing suitors in the sky. 
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Mating pair of Micronaspis floridana. The species’ future depends on the preservation of Florida’s coastal marshes. (James E. Lloyd) 


The large, flightless females encounter 
different problems: They risk a lot when 
they emerge from their tunnels, although 
most females manage to attract a male, 
copulate, and return to their burrows in 
about six minutes. If they move too slow- 
ly, frogs, toads, and spiders, which appear 
to tolerate the fireflies’ chemical defense 
mechanism, capture the fireflies when the 
glowing insects signal to potential mates. 
Spiders snare the flying males in their 
webs, while swift amphibians pounce on 
the fireflies when they try to mate. 


Deceit in the Dark 
When two or more firefly species coexist, 
the bioluminescent beetles’ lives become 
even more complex. Some species avoid 
problems by appearing earlier or later in 
the evening than their distant cousins. Oth- 
er fireflies mate in different months than the 
co-occurring species. When the different 
species appear at the same time, a complex 
game of competition, sexual attraction, 
mimicry, and predation unfolds at dusk. 
Fireflies recognize the mating signals of 
their own species by the pattern of light 
produced. Some fireflies, however, have 
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evolved to imitate other species’ patterns. 
The females may flash their own Morse 
code to attract a mate of the same species, 
and then blink another firefly signal to 
draw in a male of a different species—who 
then becomes her late-night snack. 

Females of the genus Photuris native to 
the eastern United States use this trick to 
lure the males of other species to their 
death, according to entomologist Lloyd. No 
one knows why these femmes fatales attract 
the males for dinner, but scientists suspect 
that the extra meal may give the female ad- 
ditional energy she needs to lay her eggs. 

Lloyd contends that males carry out fur- 
ther deception in this flashy intrigue. He 
believes that Photuris males flash the sig- 
nals of other species, hoping to attract a 
mimic signal from a female of their own 
kind. When they receive an answer, they 
must persuade the female to mate with 
them instead of eating them! 

In another common North American 
genus, Photinus, males that mate in Pho- 
turis territory approach females with cau- 
tion, making a fast landing at a safe 
distance and approaching from the ground 
to better assess whether the female’s 


choice is a mate or some meat. If the fe- 
male looks like she’s the wrong species or 
she’s hungry, the male can then fly away. 
However, the male firefly must move 
quickly if the female is the right species, 
for one of the other abundant males hov- | 
ering overhead may reach her first and 
mate. Males must balance the risk of be- 
coming dinner against the need to pass on 
their genes to the next generation. 

At least nine species of predatory Pho- 
turis fireflies live in the Washington, D.C., 
area, according to Lloyd. Each summer 
the mating cycle repeats itself, with the 
flashes illuminating only the surface of the 
complex ritual that fireflies follow 
throughout their lives. 

So the field of blinking firefly lights that 
looks so peaceful at the end of a sultry 
summer day tells a different story when 
scientists peer beneath the flashy facade. 
What appears as nothing more than pretty 
flashes of light to the novice turns out to 
be a complicated intrigue that weaves sex, 
deception, competition, and predation 
into a few small points of light. % 

Melissa Blouin is an intern in the 
FONZ Department of Communications. 


at’s eight feet long, causes electrical outages, 


and has virtually wiped out Guam’s native for- 
est birds? The answer is the brown tree snake 
(Boiga irregularis), an introduced predator that eats almost 
any animal it can coil around and squeeze through its disten- 
sible jaws. By the time biologists with Guam’s Division of 
Aquatic and Wildlife Re- 
sources (DAWR) deter- 
mined what was killing the 
birds, the snake had swal- 
lowed its way through 
nine of Guam’s 11 native 
species or subspecies of 
forest birds, five of which 
were endemic to this 
Pacific island north of 
Papua New Guinea. But 
one of {hese endemic 
Species, the Guam. ratl 
(Rallus owstoni), has a 
second chance for survival. 
Conservation biologists 
are breeding these flightless, red-eyed birds in captivity and 
reintroducing them into the wild. 

Biologists first realized that Guam’s bird population was 
declining in the 1960s but didn’t identify the brown tree 
snake as the culprit until after more than a decade of field 
work. The reason for the delay was that scientists were inves- 
tigating what seemed to be a more likely scenario. “Lots of 


people assumed that disease was killing the birds because 


that’s what had happened in Hawaii,” says Scott Derrickson 
of the National Zoo’s Conservation and Research Center in 
Front Royal, Virginia. 

In fact, DAWR biologist Julie Savidge was searching for evi- 
dence of disease when she stumbled on the reason for the for- 
est birds’ demise. Savidge placed domesticated birds including 
chickens and quail in cages 
and set them in the forest 
to see if they picked up any 
bacteria, viruses, or para- 
sites from wild birds. While 
the caged birds remained 
essentially pathogen-free, 
many of them were eaten 
by brown tree snakes. In a 
follow-up study to deter- 
mine the extent of snake 
predation, she put quail in 
traps that the snakes could 
enter but not leave and 
found that they ate up to 
75 percent of the birds. 

After further research, Savidge showed that the contraction 
of the native birds’ range mirrored the expansion of the 
snake’s range. She reconstructed the snake’s invasion of 
Guam based on records and interviews with residents of the 
island. Native to Australia, New Guinea, and the Solomon Is- 
lands, the brown tree snake probably hitched a ride to Guam 
in military cargo sometime around 1950. The drab, olive- 


brown snake is easy to overlook because it is nocturnal and 
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hides in cool, dark places during the day. 
Initially sighted near Agana Harbor on the 
southwest side of the island, the snake 
spread first throughout southern Guam 
and then moved north. At the same time, 
the forest birds disappeared first from the 
southern and then from the northern part 
of the island. The Guam rail disappeared 
from the south during the late 1970s, few- 
er than 100 of these predominantly brown 
birds remained in the north in 1983, and 
they were extinct in the wild by September 


1986. The speed of this decline is remark- 
able considering that the Guam rail popu- 
lation was estimated at 80,000 in the late 
1960s and early 1970s. 

Biologists presume that Guam’s forest 
birds made such easy prey for the brown 
tree snake because they had evolved in an 
environment free of snakes and other 
predators and so had no defenses against 
them. The birds that still survive on the 
island are either too large for all but the 
biggest snakes to eat, or nest on the tops 


The Guam rail’s varied diet includes seeds and palm leaves, as well as snails, slugs, 
lizards, and insects. (Guam Division of Aquatic and Wildlife Resources) 


of power poles and other places that are 
hard for snakes to reach. “It is only a 
matter of time that Guam will be an is- 
land without land birds,” says John 
Groves, curator of amphibians and rep- 
tiles at the Philadelphia Zoo, in a report 
on the ecological effects of the brown tree 
snake on Guam. 


An Unwelcome Guest 

Astonishingly, some parts of Guam have 
as many as 15,000 brown tree snakes per 
square mile. The snake owes its success 
largely to the absence of competitors and 
predators, and to its adaptability to a va- 
riety of habitats and prey. Although large- 
ly arboreal, brown tree snakes often 
descend to the ground in search of prey. 
Besides eating birds and their eggs, the 
snake feeds on lizards and any other small 
animals it can find. Much of Guam is 
teeming with geckos and skinks, which 
indirectly contributed to the downfall of 
the birds. As birds became more rare, the 
snakes sustained themselves on lizards 
while continuing to eat forest birds as 
they found them, killing off species after 
species in the process. Since the snake’s 
arrival on Guam, it has also decimated 
the populations of five lizard species and 
two bat species. 

Guam was hardly pristine before the ar- 
rival of the brown tree snake. Like most 
Pacific islands, Guam has been irrevocably 
changed by people and introduced species. 
The first people to settle the island, the 
Chamorro, began clearing and burning the 
forest for agriculture several thousand 
years ago. And people have introduced a 
number of destructive animals over the 
years, including rats, cats, and pigs, but 
none of these non-native species has 
changed Guam as much as the brown tree 
snake. Dawn in the tropics is usually 
greeted by a boisterous chorus of bird 
song. On Guam, “it’s deathly quiet in the 
forest,” says the Zoo’s Derrickson. 

Besides devastating Guam’s wildlife, the 
brown tree snake is a considerable pest. 
The snakes often stray into people’s 
homes in search of daytime hiding places. 
Snakes are found in light fixtures, cabi- 
nets, beds, and, most commonly, in bath- 
rooms, which they enter via sewer lines. 


To begin the captive breeding program, the last wild Guam rails were driven into mist 


nets at Andersen Air Force Base. (Eugene Morton) 


The brown tree snake is aggressive and 
bites when disturbed. Although the snake 
carries a potent venom, it is unable to ad- 
minister it quickly and, therefore, does not 
pose a serious threat to adult humans. De- 
scribed as being similar to bee stings, the 
bites usually cause only local pain and 
swelling in adults. However, the venom 
can be life-threatening to young children if 
untreated. Symptoms are similar to those 
of anaphylactic shock and include respira- 
tory seizures, lung congestion, loss of mo- 
tor control, and disorientation. It is not 
uncommon for the snakes to crawl into 
bed with sleeping children and bite them: 
30 young children were hospitalized for 
snakebites in 1990. 

The snake also hurts Guam economi- 
cally by crawling on power lines and into 
transformers, thus short-circuiting them. 
The resulting power outages (there were 
74 in 1990) cost Guam millions of dollars 
a year. (Incidentally, power company 
records of outages provided Julie Savidge 
with valuable information on the snake’s 
spread.) 

Biologists fear that other Pacific islands 
will become infested with the brown tree 
snake because much of the cargo in the re- 
gion is shipped via Guam. The snakes like 
to hide in ships and aircraft cargo bays, 
and have been found in Saipan, Oahu, and 


other islands that receive shipments from 
Guam. While Guam has the only known 
breeding population of brown tree snakes 
outside of their native range, “with an ani- 
mal as secretive as a snake it’s hard to de- 
termine if there’s a breeding population 
until they are already well entrenched,” 
says Thomas Fritts, a U.S. Fish & Wildlife 
Service biologist who is investigating ways 
to control the brown tree snake. 


Range expansion of the brown tree snake 
on Guam. (Susan Haig) 
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Rallying the Rail 

Controlling the snake is the largest obsta- 
cle to reintroducing the rail to Guam— 
these endangered birds breed remarkably 
well in captivity. Initiated in 1982, the 
Guam rail Species Survival Plan (SSP) in- 
cludes 15 participating institutions in the 
U.S. and Guam; Scott Derrickson of the 
National Zoo coordinates the SSP. 

The captive rail population, now num- 
bering more than 170, derives from 13 
wild birds caught between 1983 and 
1986, just before the species died out in 
the wild. Luckily for the SSP and the 
species, Guam rails are quite prolific; they 
can start breeding at about five months 
and then breed year-round. Their fecundi- 
ty has offset the propensity of captive 
pairs to fight instead of mate. Highly terri- 
torial and aggressive in the wild, Guam 
rails are even more aggressive in captivity. 
Although they are only about ten inches 
tall, with a six-inch wing, rails kick with 
powerful legs and peck with their stout 
beaks, targeting the back of the head. 

The goal of any captive breeding effort 
is to return the species to the wild as soon 
as possible. The limited space available for 
keeping captive populations restricts their 
size, and small populations can quickly 
lose genetic variation as a result of in- 
breeding. Moreover, populations of cap- 
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tive animals can lose behavioral adapta- 
tions necessary for surviving in the wild. 

Because the rails cannot survive in the 
forests of their native island until the 
brown tree snake is controlled, the team 
of biologists managing them decided to es- 
tablish a population on Rota, the island 
just north of Guam. While Rota’s ecology 
is nearly identical to that of Guam, there 
are two key differences: Rota has neither 
brown tree snakes nor birds with habits 
similar to those of the rail. The absence of 
similar species means that the Guam rails 
have no direct competition for food or 
nesting sites. Another advantage to Rota is 
that the people living there want to help 
save the rail. 

Selection of release sites on Rota has not 
been straightforward because no one 
knows exactly which habitats the rails pre- 
ferred on Guam. Biologists from the Uni- 
versity of Tennessee, the DAWR, the 
Commonwealth of the Northern Mariana 
Islands, and the National Zoo therefore re- 
lease radio-tagged rails in lots and learn 
from their fate in order to fine-tune subse- 
quent releases. “The more releases at- 
tempted, the better the chance of hitting 
the right time and place,” notes Derrickson 
in a report on the rail’s status. The first re- 
lease began in December 1989, in an area 
known as the Sabana and, as is typical of 


The Chamorro, first to settle Guam, fondly refer to the rail as “Koko.” (Eugene Morton) 


first attempts to return captive-bred ani- 
mals to the wild, all 22 of the rails died. 
Several birds were run over by automobiles 
while dispersing along rural roads; others 
were eaten by feral cats, which are attract- 
ed to the Sabana in part by the rats that 
feed on crops grown in the area. 

The second release, in Chiugai, was more 
promising. “No one goes to Chiugai; there’s 
no agriculture or regularly used roads,” 
says Derrickson. To further increase the 
rails’ chances of survival, the biologists 
trapped and removed the local population 
of feral cats. Other refinements in the rein- 
troduction process included acclimating the 
rails to their radio-transmitter harnesses 
several weeks before release rather than 
fitting them immediately beforehand. 

The biologists released 34 rails at Chiu- 
gai beginning in February 1991, and the 
birds’ initial behavior was encouraging. In 
contrast to the rails released on the Sa- 
bana, the Chiugai rails were observed call- 
ing to each other. “They make a myriad of 


The brown tree snake spends much of its time in trees, but also descends to the ground in search of prey. (Gordon H. Rodda/USFWS) 


sounds, from low growls almost like a frog 
to a very loud, tinny barking,” says Der- 
rickson. “You wouldn’t call them musi- 
cal.” The calls made by the second group 
of rails included duetting, in which a male 
and a female call in unison, suggesting that 
the birds may have been forming pairs. 

Information on the fate of the Chiugai 
rails is limited, however, partly because 
the birds lost their radio-transmitters after 
several months in the wild. To ensure that 
biologists will be able to track the rails in 
the third release, scheduled for later this 
year, researchers are attempting to re- 
design the transmitter harness. Another 
reason for the limited information on the 
Chiugai birds is that they were monitored 
irregularly due to insufficient funds. To 
remedy the situation, Derrickson is trying 
to get government support for a full-time 
biologist on Rota. 

While the rail may survive on Rota, the 
prospects for returning the birds to Guam 
are less certain because the island will 


probably never be rid of the brown tree 
snake. But biologists hope someday to cre- 
ate “snake-free islands of habitat in the 
middle of the island,” says Fritts of the 
U.S. Fish & Wildlife Service. “Preliminary 
results suggest that it can be done.” This 
approach involves surrounding a large 
area of forest with fences, clearing the pe- 
riphery to prevent snakes from dropping 
into the enclosure from overhanging trees, 
and then eliminating snakes both inside 
the enclosure and around the periphery. 

Besides keeping out the snakes, fenced 
reserves would also serve as effective 
means of containing the flightless rails. 
And the reserves might also hold some of 
Guam’s other endangered species, such as 
the Micronesian kingfisher (Halcyon cin- 
namomina). The success of this project 
would be good news for the species and 
for the ecology of the newly silent forests 
of Guam. % 

Robin Meadows is a contributing editor 
to ZooGoer. 
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This is clearly a dilemma for an alpha 
bull guarding a large harem. To stay on 
top of the breeding hierarchy, he must 
maintain a delicate energy balance: He 
must recognize and respond to any serious 
threat by a beta bull, while also conserv- 
ing as much energy as possible to remain 
dominant until the end of the breeding 
season. If a beta bull impregnates a female 
in his harem, the alpha bull loses ground 
in the competition to carry on his genes. 

This particular alpha bull bears evi- 
dence of his struggle for survival and re- 
productive success. His long pendulous 
snout is crisscrossed with bright pink scars 
inflicted by the gouging teeth of chal- 
lengers. The crusty reddish chest also 
bears deep wounds, some fresh and bleed- 
ing. A jagged, crescent-shaped chunk is 
missing from one hind flipper, probably 
the result of an encounter with a great 
white shark, one of the few predators 
large enough to take on this massive seal. 
Despite his disfigurements, the alpha is a 
fine bull in the prime of his life. About 16 
feet long, weighing upwards of three tons 
at the beginning of the season, it’s taken 
him about a decade to reach this stature. 
This bull’s life so far is a success story: 
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He’s beaten the odds to become a winner 
in a game where most don’t survive long 


- enough even to compete. 


Long-range studies of elephant seals at 
the Ano Nuevo rookeries have revealed 
much about these beach behemoths. For 
more than two decades, scientists have 
marked generations of elephant seals at 
birth and tracked their behavior on breed- 
ing grounds. Recently, scientists have even 
followed the pinnipeds into the open 
ocean. Using time-depth recorders and ra- 
dio trackers, they’ve monitored the seals’ 
far-ranging migratory paths and diving 
prowess. What they’ve discovered is as- 
tounding: The seals can spend up to 90 
percent of their oceanic existence sub- 
merged, diving to depths of nearly 5,000 
feet and staying underwater for up to an 
hour or more at a time. These records sur- 
pass even those of the sperm whale, previ- 
ously considered the world’s most 
accomplished diving mammal. 


Birth of a (Future) Beach Master 

We can make a good guess at the life his- 
tory of this alpha bull from the data accu- 
mulated on other elephant seals. He was 
probably born close to the patch of sand 


he now rules; elephant seals usually return 
to their natal beaches unless they are over- 
crowded. For the first month of his life, 
his mother was a constant companion. An 
experienced seven- or eight-year-old cow, 
she’d successfully raised three pups in the 
four years before coming ashore that De- 
cember ten years ago. It was still early in 
the season and she was able to claim a 
prime spot in the rookery. 

At 12 feet in length and weighing about 
2,000 pounds, the cow is no match for the 
enormous males that continually accost 
her. To help ward off their amorous at- 
tempts, and avoid injury, and to give next 
year’s pup the biological boost of superior 
genes, she seeks out the harem of a domi- 
nant alpha bull. Secure under his protec- 
tion, she delivers a streamlined baby seal 
in just a few minutes. Their bond is forged 
at birth as she nuzzles and calls to her 
wobbly black pup, encouraging him into a 
squawking duet to imprint his voice on 
her memory. This is critical—if mother 
and pup become separated, she must be 
able to recognize her offspring from 
among 40 to 50 bleating pups in a busy 
harem. 

For four weeks she does not leave her 
pup to feed, losing up to 15 pounds a day 
to support him on a diet of rich milk that 
is 55 percent fat. Almost as quickly as she 
loses weight, he gains, jumping from an 
80-pound newborn to an impressive 300 
pounds. With her fat stores exhausted, the 
mother abruptly weans her pup, mates 
several times with the alpha bull (and per- 
haps a few others), and returns to the sea. 

The young seal is not happy at being cut 
off from his food supply. At this point, he 
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The seals can spend up to 90 percent of their oceanic existence submerged, diving 
to depths of nearly 5,000 feet and staying underwater for up to an hour or more at a 
time. These records surpass even those of the sperm whale, previously considered 


the world’s most accomplished diving mammal. 
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could accept his lot like most weaned pups 
or he could embark on an early career of 
milk-stealing: sneaking up to an unsus- 
pecting female and copping a few minutes 
of nursing before she realizes he’s not her 
own pup. This is risky, because a nursing 
mother bites and sometimes kills an alien 
pup that tries to deprive her own pup of 
nourishment. 

But, if the milk-stealing pup is aggres- 
sive enough, or lucky, he could become 
one of the few to endear himself to an 
adoptive mother who has lost her pup. 
(Pup fatalities are fairly common in 
crowded rookeries, where charging bulls 
can crush pups in their rush to protect 
harem females; winter storm waves also 
take their toll on hapless pups.) These op- 
portunistic “double-mother suckers,” in- 
variably males, can gorge for a total of 
eight weeks, becoming so bloated that 
their flippers no longer reach the sand. 
The sausage-shaped “superweaners” often 
weigh twice as much as their less greedy 
counterparts, giving them a significant 


Rearing their necks, two male elephant seals prepare for combat. The winner will gain access to the harem of females seen in the foreground. 


head start in a race in which the biggest, 
strongest males are the most successful 
breeders. 

Scientists haven’t established that all 
milk-stealers go on to become alpha bulls, 
or even that all alpha bulls started out as 
milk-stealers. What this behavior may in- 
dicate is that the intense drive of these ani- 
mals to survive and reproduce begins very 
early in life. All living things, from pin- 
nipeds to peas, are here because their an- 
cestors reproduced successfully. Natural 
selection acting upon thousands and thou- 
sands of generations of elephant seals has 
shaped their biology and behavior. The 
competitive lifestyle and breeding behav- 
ior of the male elephant seal is a direct re- 
sult of the success of previous generations. 

The competition that will increasingly 
occupy an important part of the elephant 
seal’s life is not yet aggressive among 
weaners, however, and the young male 
huddles with his fellows on the beach. 
There is safety in numbers: A pod of wean- 
ers is better protected from the frustrated 


bachelors who can injure or kill a lone seal 
in fruitless mating attempts. By this time, 
the weaner has shed his original black pelt 
for a shiny new silver one. He stays in the 
pod for three months, fasting and losing 
about a quarter of his weaned weight. 


Scientists have been studying the breeding 
behavior of elephant seals at Ano Nuevo 
for more than 20 years. 
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Heading Out to Sea 

Then one day he is ready for his first self- 
taught swimming lesson. He approaches 
the water like any timid child: curious, 
fascinated, and afraid. His initial attempts 
are laughable as he thrashes around in the 
surf. But the young seal’s aquatic skills im- 
prove quickly and after a week he’s be- 
come an expert swimmer. Five weeks after 
his first dip, he’s diving. Sometimes he 
sleeps underwater for ten to 15 minutes at 
a time. By April, he’s ready to leave for 
the open sea. 

Away from the rookery, the young seal 
is on his own. Migrating north, he heads 
for the abundant schools of fish and squid 
off the coast of Washington and British 
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Columbia. Along the way he begins diving 
thousands of feet into an oceanic twilight 
zone in search of bioluminescent prey. At 
sea, the seal spends almost no time at the 
surface. When he’s not torpedoing to 
chase fast-moving squid, he drifts in a 
slow, shallow dive, presumably napping 
along the way. 

Clumsy and slow on land, elephant 
seals are truly in their element at sea. Be- 
cause of their range and deep-diving abili- 
ties, these pinnipeds occupy a unique 
niche in the ocean’s feeding chain. They 
are the only top predator in an intensely 
rich zone called the deep scattering layer. 
The seals’ ability to tap the food resources 
in the deep scattering layer allowed them 


to bounce back from a severe population 
decline late in the last century. 

Fattened up after eight months of gorg- 
ing on fish and squid, the future alpha bull 
is among the lucky yearlings that return to 
Ano Nuevo the following winter: half of 
his pod-mates have perished at sea. By 
year three, only one in eight survives for a 
breeding-ground reunion. At this age, the 
male is still a juvenile, virtually identical in 
appearance to an adult female. It will take 
many more years for him to develop sec- 
ondary sexual characteristics: the distinc- 
tive floppy nose and thick chest plate. 
Along the way, his play-fighting with oth- 
er males becomes more serious; at age five 
he even attempts to steal a copulation 
from a female on the fringe of a harem. 
Chased off by a much larger opponent, 
he’s lucky to escape with his life—an al- 
pha bull can easily crack the smaller seal’s 
ribs or crush his skull with powerful jaws. 
This young male is a successful risk-taker, 
however, and he’s gained valuable experi- 
ence for the time when he’ll challenge the 
top hierarchy and win. 


Battle of the Bulls 

The bull’s coming of age is slow, but every 
year he grows bigger and every year he be- 
comes a better fighter. By age nine, he’s a 
contender to be reckoned with. It is early 
in the season, mid-December, and already 
he’s defeated all the other males his age. 
Most of these fights were brief: with the 
young bull’s superior size and strength, a 
few feints and bashes are enough to send 
his weaker opponents scuttling off in de- 
feat. Once rebuffed, losers often back 
down from future fights after a single 


At 12 feet in length and weighing about 2,000 


enormous males that continually accost her. 


pounds, the cow Is no match for the 


To help ward off their amorous at- 


tempts, and avoid injury, and to give next year’s pup the biological boost of superior 


genes, she seeks out the harem of a dominant alpha bull. 
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glare, the proverbial “evil eye,” from the 
victor. 

The male is now in the thick of repro- 
ductive warfare. Selected for maximum bi- 
ological success, his strategy is to leave as 
many genes as possible to the next genera- 
tion. This breeding approach—one male 
mating with many females—is called 
polygyny. Up to 95 percent of all verte- 
brates are polygynous, but few carry it to 
the extremes seen in elephant seals. Suc- 
cessful alpha bulls, which represent fewer 
than five percent of all males, may insemi- 
nate as many as 100 females in a season. 

Females are also selected for optimal re- 
productive success, but they adopt a more 
conservative, low-risk approach. Because 
she is limited to only one pup a year, a fe- 
male’s success is improved by protecting 
herself and her pup, and by selecting a 
mate that will improve the quality of her 
offspring in the coming year. She accom- 
plishes this by clumping together with oth- 
er females in a harem, overseen by a 
dominant bull. 

It is the favors of harem females that the 
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After weaning, young elephant seals often huddle in groups known as “pods, 


young challenger seeks. One by one, he 
faces off against wily ten- and eleven-year- 
old champions. As he fights his way to the 
top of the hierarchy, the battles grow 
longer and bloodier. One day he takes on 
an 11-year-old bull with a harem of 20 
cows. Approaching each other, the antag- 
onists lift their noses and threaten with 
characteristic, low-toned calls. They rear 
up like gigantic inchworms, bobbing their 
heads and looking for an opening. With 
frightening speed, the old champion 
lunges forward and strikes; his blow lands 
squarely on the younger bull’s chest. The 
sheer force of impact sets the blubbery 
bodies of both animals rippling. Digging 
long canines into his opponent’s flesh, the 
old bull gives a savage twist before releas- 
ing his hold. Blood pouring from a deep 
gash, the challenger rears up and slams his 
chest against the other. With flashing 
teeth, he lunges at the older bull’s head 
and catches his sensitive nose. This slash- 
ing and bashing continues for 45 minutes; 
by the time it is over, both bulls are 
maimed, bloody, and exhausted. But the 
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main on the beach for about three months, then head out to sea. 


It will be several years before this young male 
elephant seal begins to challenge other bulls. 


younger bull has prevailed. The uprooted 
champion struggles off and leaves the vic- 
tor his spoils: the harem females. 

For the remainder of the season, he 
holds his position as a beach master. Oth- 
er bulls challenge him to no avail. By early 
March when the last of the females have 
weaned their pups and deserted the rook- 
ery, the bull has lost close to 1,000 
pounds. For a few days, he remains alone 
on the beach, gaunt, listless, and exhaust- 
ed. He’s taken himself to the very limits of 
his physiology for success in the mating 
game; after a nine-month hiatus at sea 
he’ll return to bid anew. If the bull re- 
mains healthy and strong, he may again 
reach alpha status next year and perhaps 
the year after that. 

An elephant seal’s gargantuan struggle 
for existence and reproductive success is a 
lifelong endeavor; some win and some 
lose. But the species as a whole is also 
fighting for survival in the world’s oceans. 
Once hunted to the very brink of extinc- 
tion for their valuable stores of blubber 
(researchers estimate their numbers may 
have been less than 20 in the 1880s), these 
resilient animals have surged back to meet 
and perhaps exceed their pre-sealing num- 
bers. The outlook for northern elephant 
seals isn’t entirely rosy, hovever. Breeding 
habitat continues to decline, and these 
largest of pinnipeds are once again threat- 
ened by encroaching humanity. % 

Former ZooGoer Assistant Editor Mary 
K. Miller is now a science writer based in 
the San Francisco area. 

Background for this article was provid- 
ed by Dr. Burney Le Boeuf through inter- 
views and published research by Le Boeuf 
and others at the University of California 
at Santa Cruz. 
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ZooFari 1992 
It’s Panda Mania! Make 
plans now to attend FONZ’s 
ninth annual National Zoo- 
Fari on Thursday, May 14. 
This year we will celebrate 
the twentieth anniversary of 
the arrival at the Zoo of giant 
pandas Ling-Ling and Hsing- 
Hsing. We will also highlight 
20 years of the Zoo’s success- 
ful breeding program for red 
pandas. Funds raised at the 
gala will be directed to re- 
search, conservation, and ed- 
ucation programs for both 
species of pandas and other 
BioPark projects. Sadly, de- 
spite international attention 
to their plight, giant pandas 
continue on the path to ex- 
tinction in the wild. The fu- 
ture of the red panda in the 
wild looks equally grim (see 
ZooGoer, July/August 1991). 
Despite its serious purpose, 
Panda Mania promises to be 
an even more fabulous affair 
than last year’s Feline Fanta- 
sia, with more fine restau- 
rants serving a sumptuous 


Ringed ~ (Phora hispida). ( 
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array of great food, more en- 
tertainment including a head- 
liner concert, and special 
preview tours of new ex- 
hibits. Panda Mania will be 
strictly limited to 2,000 
guests, so please reserve your 
tickets early. Tickets for 
FONZ members are only $75 
each. For more information 
or to reserve your tickets, call 


202.332.WILD. 


Al Success with 
Siberian Tiger 

The Zoo’s NOAHS (New 
Opportunities in Animal 
Health Sciences) Center re- 
cently celebrated a major 
achievement: the first birth of 
a tiger cub after artificial in- 
semination. The Siberian tiger 
cub was born on November 
5, 1991, at the Henry Doorly 
Zoo in Omaha, Nebraska, 
where for nearly 15 years 
staff have cooperated with 
scientists from the National 
Zoo to develop artificial re- 
productive techniques for big 
cats. In 1990, this collabora- 
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tion resulted in the first litter 
of tigers produced through in 
vitro fertilization. 

According to David Wildt, 
head of the Zoo’s Reproduc- 
tive Physiology Program at 
the NOAHS Center, “The 
birth is an important step to- 
ward managing endangered 
wildlife through the use of 
technology.” Especially sig- 
nificant is the fact that moth- 
er, father, and new cub are 
part of the Species Survival 
Plan (SSP) for Siberian tigers. 
This means that they are ge- 
netically valuable to the fu- 
fure Of tie: siberian tiger 
population in North Ameri- 
can zoos. Through the use of 
artificial insemination and in 
vitro fertilization techniques, 
scientists hope eventually to 
eliminate the need to move 
big cats from zoo to zoo for 
mating, avoiding the costs 
and risks associated with 
such moves. They also hope 
one day to apply these tech- 
niques to maintain genetic 
diversity in small, isolated 
populations of big cats in the 
wild. NOAHS research is 
supported in part by FONZ 
and by the Purina Big Cat 
Survival Fund. 


Seal Days 

FONZ?’s annual Seal Days, 
set for Saturday and Sunday, 
March 7 and 8, will high- 
light the ringed seal (Phoca 
hispida), a small seal of arc- 
tic coastlines. Ringed seals, 
which weigh about 150 
pounds and grow to about 
five feet in length, are ex- 
tremely abundant—several 
million live throughout the 
arctic seas—but surprisingly 


little is known about the de- 
tails of their ecology and be- 
havior. Inipart;-thisiis 
because these pinnipeds 
spend the winter and spring 
under the-sea ice and in 
snow caves on top of the 
ice—out of the view of 
predators and hunters, as 
well as of scientists who 
would like to know more 
about them. 

Most arctic pinnipeds, such 
as walruses and bearded, 
spotted, and ribbon seals, mi- 
grate early in winter to areas 
of broken ice cover. Ringed 
seals, however, stay in areas 
where the waters are frozen 
solid. They use the strong 
claws on their foreflippers to 
scratch holes in ice that is up 
to nine feet thick. These holes 
enable them to come up for 
air between bouts of feeding 
on fish, crustaceans, and zoo- 
plankton, and to haul out 
onto the ice to rest, give birth, 
and molt. 

To protect themselves 
from predators, primarily 
polar bears, ringed seals hol- 
low out lairs in the snow- 
drifts surrounding their 
breathing holes. Females give 
birth in the snow lairs, which 
also offer protection from 
the bitter arctic cold—the 
temperature in a lair may be 
from to to 2/7 decrees © 
warmer than outside. 

For thousands of years, 
arctic Eskimos relied on 
ringed seals for food, for 
warm fur clothing, for 
clothes, tents, and pouches 
made of skin, and for fuel in 
the form of blubber oil. To- 
day, ringed seals are hunted 
primarily for their pelts, 
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A kiwi in the wild. (Emb 
which are market commodi- 
ties. Scientists believe that 
most ringed seal populations 
are not threatened by the 
current levels of harvesting, 
but caution that more re- 
search is necessary to be sure 
of this. With their large cir- 
cumpolar range and relative- 
ly secretive habits, ringed 
seals are very difficult to 
count, so population esti- 
mates may not be reliable. 
Scientists do agree that the 
annual harvest throughout 
the: tinged seal’s range 
should be more carefully 
monitored to ensure the 
species’ long-term survival. 
To learn more about 
ringed seals, come to the Zoo 
on Seal Days for a full week- 
end of special exhibits, films, 
and demonstrations. 
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Kiwis Present 
New Kiwi 
On November 21, 1991, rep- 
resentatives from the Nation- 
al Zoo and the Embassy of 
New Zealand held a joint 
press conference in the Bird 
House to announce the ar- 
rival of a new animal ambas- 
sador from that South Pacific 
nation. After a flight that 
took him halfway around the 
world (and after a month in 
quarantine), the handsome 
male kiwi, a gift from the 
people of New Zealand to the 
people of the United States, 
made a rare daytime appear- 
ance in its outdoor exhibit. 
About the size of a domes- 
tic chicken, the nocturnal 
kiwi (Apteryx australis) is 
covered with brown, fluffy 
feathers. The birds possess 


only tiny vestigial wings and 
are unable to fly. Kiwis hunt 
with their long beaks, prob- 
ing the soil for the worms, in- 
sects, and berries that form 
the major part of their diet. 

The kiwi has a shared an- 
cestry (but not a shared size!) 
with moas, emus, and os- 
triches. Its name comes from 
the Maori language and is 
imitative of the male’s distinc- 
tive, shrill cry. 

The National Zoo is one 
of only nine institutions out- 
side New Zealand that ex- 
hibit the kiwi. This highly 
secretive and unusual animal 
has been part of the Zoo’s 
collection since 1968, and 
the new bird brings the num- 
ber of kiwis here to four. In 
1975, the Zoo became the 
first institution outside New 
Zealand and Australia to 
successfully breed kiwis and 
rear the offspring. 

Scientists at the Zoo hope 
that the new kiwi will breed 
with the resident female to 
create a new line of offspring. 
The pair reside in an outdoor 
exhibit on the Connecticut 
Avenue side of the Bird 
House. They share the exhibit 
with a family of Derbyan 
parakeets and a pair of blue 
magpies. Because kiwis are 
active at night, Zoo visitors 
will have limited opportuni- 
ties to view this breeding pair. 

Zoogoers interested in 
these New Zealand natives 
have a much better chance to 
observe the two male kiwis 
that will remain on display 
inside the Bird House. To en- 
courage daytime activity, Zoo 
scientists keep this indoor ex- 
hibit lit during the night and 


dark during the day. 

In his remarks at the press 
conference, New Zealand 
Ambassador Denis McLean 
explained that the kiwi’s 
name is also used to designate 
a plant (the popular ki- 
wifruit), and a people (New 
Zealanders proudly refer to 
themselves as “kiwis”). 
McLean also expressed his 
hopes for a successful Zoo 
breeding program that will 
erase the need for future 
transcontinental flights for 
the flightless national symbol 
of New Zealand. 

—Ward Merritt 


Lectures and Films 
Come out of the cold this 
winter and join us for some 
informative and entertaining 
events in the Zoo’s Education 
Building Auditorium. All pro- 
grams are free, but please call 
202.673.4801 to reserve seats 
for the lecture. 

The lecture series on How 
We Look at Animals: Cultur- 
al Perceptions Around the 
World, continues on Thurs- 
day, February 20, with a mul- 
timedia presentation by 
storyteller and educator Larry 
Coleman. Coleman will dis- 
cuss the evolving concept of 
the animal as trickster in 
African-American folk sto- 
ries. Join us for a 7:30 recep- 
tion, followed by Trickster 
Tales: Tradition and Survival 
in the African Exile at 8:00. 

Upcoming feature films at 
the National Zoo include 
Sounder, Saturday and Sun- 
day, February 29 and March 
1. Show time is 1:00 p.m.; 
call 202.673.4717 for further 


information. 
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News from the Small 
Mammal House 

The Zoo’s Small Mammal 
House has become home to 
three Palestine mole rats 
(Spalex ehrenbergi)—chubby, 
furry, six-inch-long cylinders 
that bear a strong resemblance 
to paint rollers. These rodents, 
native to Mediterranean 
coastal areas of northern Israel 
and Egypt, are a new species 
for the National Zoo. One 
Palestine mole rat, a male, is in 
an exhibit just inside the en- 
trance to the Small Mammal 
House, and two others, fe- 
males, have a temporary home 
in the keepers’ area out of the 
public’s view, just behind the 
male mole rat. 

Bill Xanten, collection man- 
ager of Small Mammals, was 
introduced to the species on a 
visit to the Philadelphia Zoo 
last spring and was impressed 
enough by their constant ac- 
tivity to propose that the Zoo 
add the species to its collec- 
tions. Although a few North 
American zoos have these tun- 
neling rodents in their collec- 
tions, Xanten believes that 
only ours are on public view. 

Keepers have created com- 
fortable “digs” for these bur- 
rowing animals in three 
20-gallon aquariums. The 
floors of the aquariums have 
been covered with wood shav- 
ings, and acrylic tubes connect 
the large tanks and provide 
hiding places. The mole rats, 
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very solitary in nature, each 
have separate enclosures 
where they spend their days 
exploring, burrowing under 
the wood chips, and carrying 
pieces of food to secret caches 
for storage. As they scurry 
through the tubes, they kick 
up an impressive amount of 
chips behind them. 

Palestine mole rats weigh 
between four and eight ounces 
and are entirely covered by a 
heavy coat of fur. Vestigial 
eyes are completely beneath 
the skin and barely visible, so 
it is difficult to determine 
which end of the animal is 
which! Even so, look carefully 
at their heads, because they 
are wonderfully adapted to 
their tunneling life in a subter- 
ranean environment. Blunt 
heads serve as shovels, helping 
to push dirt out of the path- 
ways as the animals burrow 
through the ground. Their 
noses are padded with a 
fingernail-like substance and 
are used as tools to pack dirt 
into the tunnel walls. Strong 
muscles connect the head and 
body and reinforce the bull- 
dozer-effect of the head. These 
muscles also result. in a neck 
almost as wide as the body, 
thus contributing to the ani- 
mals’ cylindrical shape. The 
ears lie comparatively far back 
on the head and their external 
Openings are very small. 

These solitary animals nor- 
mally come together only 


during the breeding season, 
November through January, 
which is the rainy season in 
the eastern Mediterranean. 
Zoologists suspect that the 
cooler temperatures, which 
average between 40 and 50 
degrees F, and the increased 
dampness in the soil may 
trigger breeding behavior. To 
date, the animals have bred 
only in the wild, so Small 
Mammal House keepers will 
be especially interested in try- 
ing to replicate natural condi- 
tions to see if successful 
births occur. 

Tunnel systems in their na- 
tive habitat are often found in 
close proximity and may even 
be interconnected, but the ani- 
mals don’t cross into each oth- 
er’s territory. Burrows are 
extensive and include living, 
sanitation, and storage rooms 
as well as chambers used for 
sleeping. Resting chambers are 
usually found in above-ground 
piles of dirt mounded up from 
tunnel excavations. Total 
length of the tunnel in a bur- 
row system ranges from 213 
to 640 feet. 

Encounters between mem- 
bers of the same sex or be- 
tween males and females 
during the nonbreeding season 
frequently result in injury or 
death to one or both of the an- 
imals. Their constantly grow- 
ing, large incisors, so 
well-suited to excavating tun- 
nels, provide a strong hint of 


the injury they can inflict on 
an unwelcome intruder. 

Because meetings tend to 
be violent, communication is 
important both to avoid con- 
frontation and to signal readi- 
ness for breeding. Mole rats 
that share a tunnel system 
communicate with each other 
with sound and smell, but 
mole rats in nearby tunnels 
have developed an alternative 
form of communication and 
seem to signal each other by 
“head drumming.” Israeli sci- 
entists studying Palestine 
mole rats created enclosures 
that simulated their natural 
homes by using plexiglass 
tubes, which the animals treat 
like tunnels. Zoologists ob- 
served that the mole rats 
would occasionally enter the 
tubes and tap the upper front 
part of their heads from one 
to twelve times on the tube’s 
ceiling. This head drumming 
occurs in a series of bursts, 
causing vibrations that may 
travel through the ground 
and be sensed by other mole 
rats. Field studies have shown 
that drumming occurs in a 
pattern very similar to the be- 
havior observed in more con- 
trolled situations. 

The favorite foods of the 
Palestine mole rat are roots, 
bulbs, and tubers, although 
the Zoo residents eat almost 
any fruit or vegetable. Consid- 
ering their diminutive size, 
they have healthy appetites. In 
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presence of native plants. (Lee J. Miller) 


the wild, almost 40 pounds of 
potatoes and sugar beets have 
been found stockpiled in one 
of their burrows. Due to both 
their choice of food and the 
quantity they eat, mole rats 
can be a problem to farmers if 
they establish tunnel systems 
in an agricultural area. On the 
other hand, mole rats are a 
boon to archaeologists, a very 
common species in the 
Mediterranean region, be- 
cause their burrowing un- 


earths shards of pottery and 
other fragments of former civ- 
ilizations, thus guiding ar- 
chaeologists to the best sites 
to dig for the remnants of ear- 
lier human habitation. 


Two years ago ZooGoer 
published an article about 
Marty Condon, a FONZ-sup- 
ported biologist studying Heli- 
conia butterflies. The 
butterflies’ life cycle depends 
on supplies of passion flower 


and gurania plants, the latter a 
member of the cucurbit family 
that includes gourds and 
squashes. In Peru in 1987 she 
collected some of these tropi- 
cal plants, which she brought 
back to Washington and 
raised in a small nursery on 
the roof of the Reptile House. 
Before Marty left the Zoo, 
Dennis Davis, keeper in the 
Small Mammal House, caught 
her contagious enthusiasm for 
plants, and became heir to her 
collection, which he has prop- 
agated for use in the Small 
Mammal House. 

Davis had grown interested 
in providing animals with a 
variety of living plants that he 
believes benefit not only the 
animals by stimulating their 
curiosity but human visitors as 
well because the plants add 
beauty and interest to the ex- 
hibit. The results of Davis’s ef- 
fort can be seen throughout 
the Small Mammal House, 
particularly in the large exhibit 
at the back where the sloth 
and golden lion tamarins live 
amidst bougainvillea, passion 
flower vines, bromeliads, hi- 
biscus, and ficus trees. In addi- 
tion, the small-clawed otter 
exhibit is filled with blooming 
passion flowers and bromeli- 
ads, and the golden-headed 
lion tamarin enclosure boasts 
tall, lacy stalks of papyrus. 

Because of the animals, 
Davis realized he had to be 
cautious about using poten- 


tially harmful pesticides or 
fertilizers, so he seized this op- 
portunity to explore alterna- 
tives to chemical poisons: He 
decided to fight bugs with 
bugs. 

Condon had already 
warned him of problems with 
whiteflies and aphids, and 
when Davis acquired the col- 
lection, both’/the gurania and 
passion flowers were support- 
ing flourishing populations of 
nematodes and spider mites. 
To reduce the infestation, he 
took cuttings from the origi- 
nal plants and discarded the 
soil and remainders of the 
plants. After treating the cut- 
tings with plant hormones, he 
planted them in a terrarium 
where they rooted under con- 
trolled humidity and temper- 
ature levels. Once the cuttings 
rooted, he set up a large trel- 
lis on a wall in the work area 
of the Small Mammal House 
and planted the young vines. 
Then, from these plants, he 
made more cuttings, which 
found their way to the exhibit 
areas. 

Insect pests persisted, 
though, and soon shipments 
of predatory insects began ar- 
riving at the Small Mammal 
House. Armed with battalions 
of tropical ladybugs (Crypto- 
laemus montrouzieri) and 
lacewings (Chrysopa carnea), 
and regiments of praying man- 
tises (Tenodera aridifolia 
sinensis), predatory mites, and 
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whitefly parasites (Encarsia 
formosa), Davis began battle 
with the insect pests. Accord- 
ing to battle strategy, the trop- 
ical ladybugs have been 
munching on mealy bugs and 
aphids, while predator mites 
are subduing spider mites. 
Davis is enthusiastic about 
the outcome of the experiment 
and says that even nearby 
plants are reaping the benefits 
of the predatory insect treat- 
ment. He plans to continue us- 
ing the insect warriors, 
although he wants to try 
hatching the lacewings under 
more controlled conditions. 
The first batch was hatched in 
an enclosure housing mon- 
keys, who ate some of the eggs 
before they hatched! He also 
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has an additional weapon in 
mind to fight whiteflies: spi- 
ders from Madagascar. Sever- 
al years ago NZP Director 
Michael Robinson returned 
from a trip with golden web 
spiders (Nephila madagas- 
cariensis), which took up resi- 
dence in the Invertebrate 
Exhibit. Davis hopes that 
when their offspring are re- 
leased in the Small Mammal 
House, they will eat some of 
the whitefly population. 

Davis was also reluctant to 
use chemical fertilizer because 
it results in an accumulation 
of salts in the soil that can cre- 
ate problems for both plants 
and animals. He found an al- 
ternative close at hand: Ed 
Gould, curator of mammals, 


In doing battle against insect pests, Dennis Davis decided to 
fight bugs with bugs. (Lee J. Miller) 
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has a collection of star-nosed 
moles that eat a large number 
of worms, a tasty delight in 
mole cuisine. Davis uses the 
steady supply of worm cast- 
ings as fertilizer and reports 
that the plants are thriving. 

He’s experienced a few frus- 
trations in giving the animals 
access to plants and has come 
to realize that there is an art to 
matching the right plants with 
the right animals. Davis ex- 
pects that every so often, ani- 
mals will tear up plants. Once, 
for example, he found a dead- 
looking plant, nursed it back 
to health, and was delighted 
when it turned out to be a 
large hibiscus. He moved it 
into an enclosure housing 
sloths and titi monkeys, and 
was dismayed when the ani- 
mals chewed off all the leaves, 
reducing the plant once again 
to a bare state. He quickly re- 
alized though, that the ani- 
mals’ environment had been 
enhanced by the added inter- 
est the tree provided and real- 
ized that living browse could 
benefit more Small Mammal 
House residents. 

He is expanding his botani- 
cal efforts to nearby outdoor 
areas that house maras, squir- 
rels, and golden lion tamarins. 
He hopes to establish year- 
round stands of bamboo and 
evergreen that will provide the 
animals with new challenges 
and surprises. 

Perhaps Davis’s efforts to 


grow the gurania will be a 
pivotal connection in the fight 
against AIDS. Hector Flores, 
an associate professor of 
plant pathology at Penn State 
University, recently obtained 
gurania cuttings from Davis’s 
plants. Flores is interested in 
his university’s research on 
the tuberous root of the Chi- 
nese medicinal cucumber, 
Trichosanthes kirilowit, a 
member of the cucurbit fami- 
ly, also known as the snake 
gourd. Practitioners of tradi- 
tional Chinese medicine use 
the plant to induce abortion 
and regulate irregular ovula- 
tion in humans. Studies of the 
plant reveal that its root pro- 
teins inhibit replication of 
HIV, and scientists are now 
trying to determine if these 
proteins might also be used to 
control AIDS. 

Flores, from South Ameri- 
ca, knew that the gurania is 
used by Indians for practical- 
ly the same purposes that the 
Chinese use the medicinal cu- 
cumbers. Thanks to Davis, 
who kept the gurania grow- 
ing long after Marty Condon 
completed her butterfly pro- 
ject, Flores was able to ob- 
tain cuttings that he is now 
trying to establish at Penn 
State. Soon he hopes to begin 
studies to see if gurania, too, 
might have pharmaceutical 
properties useful in the fight 
against AIDS. 

—Margie Gibson 


Good Dirt: Confessions 
of a Conservationist. 
1990. David E. Morine. 
The Globe Pequot Press, 
Chester, Connecticut. 
195 pp. cloth, $19.95. 


In the early 1970s, David 
Morine outfitted himself for 
a career on the frontlines of 
conservation, not with safari 
boots and topo maps, but 
rather with an MBA and a 
brietease. Tracing the 15 
years he spent directing land 
acquisition efforts for The 
Nature ~ Conservancy, 
Morine’s humorous book, 
Good Dirt, is a twist on the 
traditional business autobi- 
ography—and could as easi- 
ly be subtitled “The Art of 
the Nonprofit Deal.” 
Through. a. series of 
episodes depicting the high 
and lower-than-low mo- 
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ments of Morine’s career, the 
book offers a look at the in- 
side workings of one of 
America’s most successful 
conservation organizations, 
whose mission is to ac- 
quire—through sale, ease- 
ment, bequest, and mind- 
boggling permutations of all 
three—millions of acres of 
endangered American ecosys- 
tems, often a mere trip to the 
bank ahead of the developer. 
Over the course of Morine’s 
tenure, the organization grew 
not only in size and stature, 
but in the sophistication of 
its conservation goal: from 
the days when “if it was big 
and wet, and we thought we 
could raise the money, we’d 
buy it,” to the current system 
of state natural heritage in- 
ventories, which allows the 
Conservancy to target its 
dollars and donations to pre- 
serve unique, whole natural 
systems. 

Like the Conservancy it- 
self, Morine is businesslike, 
pragmatic, and knows when 
to compromise. But, he also 
knows how to take a joke, 
often at his own expense; in 
the conservation movement, 
he suggests, “humor has be- 
come a rare and endangered 
species.” Good Dirt, with its 
series of extended anecdotes 
and a tone best described as 
“conservation lite,” is his at- 
tempt to reverse that precip- 
itous decline. 


Wary of extremists on all 
sides, Morine is no mite- 
loving deep ecologist—in 
fact, he barely approaches 
shallow. “Most of my time 
with the Conservancy is 
spent communing with 
lawyers and landowners, 
not nature,” he admits up 
front, and given the misad- 
ventures that seem to beset 
him every time he sets one 
hiking boot out the door, 
it’s no wonder he prefers to 
keep it that way. As a shel- 
tered MBA forced to adapt 
to environments as diverse 
as a Mississippi fish and 
game booster committee, 
which runs its meetings by 
the rules and rhetoric of 
football, the oldest preppie 
hunt club in the U.S., and 
the urban cowboy hell of 
Jackson Hole, Wyoming, 
Morine is constantly land- 
ing in trouble. Leaving “na- 
ture to the naturalists” is a 
professional courtesy in his 
book—given the opportuni- 
ty, he’d prefer to stay home 
and do his conservation 
with a calculator. 

While making light of his 
own success (three million 
acres of habitat preserved 
over 15 years), Morine can- 
not resist labeling the various 
species of conservationists 
and wealthy donors with the 
scrupulous—and merciless— 
detail of a field guide. His 
caricatures are often enjoy- 


able, but lean to the broad 
and cartoonish and some- 
times go too far; his extend- 
ed anecdotes include a fair 
number of hunting and 
fishing stories and even one 
literal shaggy-dog story. Al- 
though they’re often repeti- 
tive and tend to hit the same 
note over and over, the sto- 
ries are worth glancing 
through—one or two 
episodes will give you the 
flavor of the book. 

The book is also valuable 
for the original perspective 
it offers on the diversity of 
conservation efforts—in 
place of scientific names and 
tricky biological concepts, 
the text is peppered with 
terms like “rollover” and 
“leverage.” Despite the light 
touch, the organization’s 
and author’s goals are seri- 
ous, as was the damage 
dealt by Interior Secretary 
James Watt, whom Morine 
condemns for single-hand- 
edly monkey-wrenching 
much of the Conservancy’s 
long-range work. A number 
of the stories are of regional 
interest as well, set in Vir- 
ginia, the Deep South, and 
political Washington. An 
unusual hybrid of business, 
humor, and (arm’s length) 
appreciation of nature, 
Good Dirt is entertaining in 
small doses, and definitely 
worth a look. 

—Susan Weinberg 


JANUARY ¢ FEBRUARY 1992 ¢ ZOOGOER 27 


Kit Foxes of 

the Carrizo 

The San Joaquin Valley, a 
Hat, arid expanse {iat 
sprawls down the center of 
California, is among the 
fastest growing regions in a 
fast growing state. Develop- 
ment in the valley ranges 
from irrigated agriculture 
and oil to housing, and is 
displacing a wealth of plants 
and animals. Many of these 
species also live in the rela- 
tively undisturbed Carrizo 
Plain, a similar desert on the 
southwest edge of the San 
Joaquin Valley that is kept 
separate—and safe—by the 
Temblor Mountains. Much 
of this overlooked land was 
owned by the Bureau of 
Land Management and the 
California Department of 
Fish and Game. The Nature 
Conservancy secured the re- 
mainder, and the three orga- 
nizations established the 
Carrizo Plain Natural Area 
in 1989. 

“The Carrizo Plain is the 
biggest chunk of land left for 
many San Joaquin Valley 
species,” says NZP research 
zoologist Katherine Ralls. 
“There was some agriculture 
and grazing in the past, but 
no oil has been found and 
few people wanted to live 
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there.” One of the endan- 
gered species living in the re- 
serve is the San Joaquin kit 
fox (Vulpes macrotis muti- 
ca), and Ralls is studying fac- 
tors that affect its survival. 
Her study is funded by both 
The Nature Conservancy 
and FONZ, and is in collab- 
oration with Professor Don- 
ald Siniff and graduate 
students P.J. White and Allen 
Mercure, all of the Universi- 
ty of Minnesota, and FONZ- 
supported research assistant 
Johna Cochran. 

Tan, with black tail tips, 
kit foxes are wary, nocturnal 
creatures distinguished by 
their outsized ears. The fox- 
es weigh up to 5.5 pounds 
AMG are’ the size of litle 
cats; I can put my thumb 
and middle finger around 
their necks,” says Ralls. 
“They’re charming and 
graceful, and very fast. They 
may be able to outrun coy- 
otes if not surprised.” While 
kit foxes occasionally sun- 
bathe near the entrances of 
their dens, they spend most 
of the day underground and 
emerge at night to hunt. Per- 
haps to avoid detection, they 
move from den to den fre- 
quently, often nightly: One 
pair in Ralls’s study had 70 
dens in its territory. 


The foxes are widespread 
in the western United States, 
but analysis of blood from 
different populations shows 
that “the San Joaquin kit fox 
is a separate cluster that can 
be distinguished genetically,” 
says Ralls. 

Kit foxes live throughout 
the annual grasslands that 
characterize the intermediate 
elevations of the 7-by-45- 
mile Carrizo Plain. They also 
venture up into the juniper 
shrubland that extends to the 
bases of the mountains, as 
well as down into the salt- 
brush scrub around Soda 
Lake, a salt lake that receives 
runoff from the mountains 
and evaporates during the 
summer dry season. 

Of the 41 kit foxes that 
Ralls and her colleagues have 
radio-collared since January 
1989, 21 have died. When a 


radio-tagged fox fails to 


move for eight hours, the fre- 
quency of the transmitter in- 
creases and thereby alerts the 
researchers. Most of the kit 
foxes studied were killed by 
canine predators, predomi- 
nantly coyotes but also non- 
native red, foxes and 
domestic dogs. “How do we 
know what killed them? We 
loekcatthesscene of the 
crime,” says Ralls. The evi- 


dence can include tracks and 
fur left by the predator as 
well as puncture wounds 
from its teeth. “We measure 
the size of and distance be- 
tween the holes left by ca- 
nine teeth. Coyote teeth are 
larger than red fox teeth, and 
some dog teeth are even larg- 
er,” she says. 

While some people have 
proposed protecting kit foxes 
from coyotes by building 
artificial dens, Ralls doubts 
that they would make any 
difference, at least in the Car- 
rizo. “I don’t think artificial 
dens would help. Kit foxes 
have lots of dens—it’s not a 
limiting factor,” she says. 
“And coyotes don’t dig the 
foxes out. Natural dens are 
adequate fortresses.” 

In part, coyotes eat kit 
foxes when rodents and oth- 
er small animals are scarce. 
But coyotes kill kit foxes 
even when other prey is 
plentiful, and Ralls specu- 
lates that “coyotes may see 
kit foxes as competitors be- 
cause both prey heavily on 
small rodents.” Analysis of 
kit fox and coyote scat 
showed that 84 percent of 
the former and 50 percent of 
the latter contained bones, 
teeth, and fur of pocket 
mice, deer mice, and other 


small, nocturnal mammals. 
Ralls and her colleagues 
also monitored reproduction 
in the radio-collared kit fox- 
es. Females are thought to 
give birth in February and 
bring the pups out of the 
dens six to eight weeks later 
when their eyes open. While 
few females raised pups dur- 
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ing the first two years of the 
study (1989 and 1990), half 
did during the third year 
(1991). Ralls believes that 
the critical difference was the 
amount of rainfall during the 
spring, which is when kit 
foxes bear and raise their 
young. California has been 
plagued by drought for 


about five years and the 
springs of the first two study 
years were exceptionally dry. 
In contrast, the Carrizo Plain 
enjoyed heavy March rains 
during the third year of the 
study. “Reproduction seems 
to depend on the prey base, 
which depends on rainfall,” 
says Ralls. She speculates 
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that the foxes have pups re- 
gardless of the prey abun- 
dance but cannot nurse them 
when prey is scarce—making 
milk requires tremendous 
amounts of energy and 
mothers must eat far more 
when nursing than when 
pregnant. 

Habitat protection alone is 
not the answer to protecting 
the San Joaquin kit fox, 
Ralls says. “A management 
strategy of benign neglect is 
not enough. We need to un- 
derstand the relationships 
among the canids in the re- 
serve.” The relationships are 
complex. While coyotes kill 
the San Joaquin kit fox, they 
may also benefit this endan- 
gered species. Studies in oth- 
er western states indicate 
that coyotes exclude the red 
fox from their territories, 
and red foxes may be 2 
greater threat to the kit fox: 
anecdotal evidence suggests 
that they displace kit foxes. 
Thus, efforts to control coy- 
otes, which many regard as 
vermin, may ultimately be 
detrimental to kit foxes. 
Coyotes and kit foxes have 
coexisted for millenia and 
disturbing the balance be- 
tween them could damage 


the entire ecosystem. 
—Robin Meadows 
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